Understanding the role of macrophages in lung inflammation through mathematical modeling by Minucci, Sarah B
Masthead Logo
Virginia Commonwealth University
VCU Scholars Compass
Biology and Medicine Through Mathematics
Conference 2019
May 16th, 3:30 PM
Understanding the role of macrophages in lung
inflammation through mathematical modeling
Sarah B. Minucci
Virginia Commonwealth University, minuccisb@vcu.edu
Follow this and additional works at: https://scholarscompass.vcu.edu/bamm
Part of the Immunopathology Commons, Medicine and Health Sciences Commons, and the
Ordinary Differential Equations and Applied Dynamics Commons
This Event is brought to you for free and open access by the Dept. of Mathematics and Applied Mathematics at VCU Scholars Compass. It has been
accepted for inclusion in Biology and Medicine Through Mathematics Conference by an authorized administrator of VCU Scholars Compass. For
more information, please contact libcompass@vcu.edu.
https://scholarscompass.vcu.edu/bamm/2019/thur/14
BAMM 2019
Sarah Minucci
February 2019
Title: Understanding the role of macrophages in lung inflammation
through mathematical modeling
Abstract: Mechanical ventilation provides support to the lungs for patients
with severe breathing issues, but as the air is pushed into the alveolar space
it can trigger an immune response, leading to ventilator-induced lung injury
(VILI). Macrophages are immune cells essential in the response of this injury.
Previous experimental work has uncovered a spectrum of macrophage types,
so to better understand the role of macrophages in VILI, we model two types
of macrophages: M1, associated with a pro-inflammatory response, and M2c,
associated with an anti-inflammatory response. Using modeling methods with
ordinary differential equations and parameter estimation techniques, we explore
the dynamics of macrophages during VILI and possible ways to modulate this
response to a more healthy resolution.
1
